The study of composite materials, i.e., mixtures consisting of at least two phases of different chemical compositions, has been of great interest fro m both fundamental and practical standpoints. The macroscopic physical p roperties of such materials can be co mbined so as to produce materials with a desired average response. [1] . The properties of poly me r-mineral reinforced composites are determined by the co mponent properties (particle shape, surface area, surface chemistry, poly mer microstructure) and by the preparation method and processing conditions as well. A mong of preparation methods, injection mo lding has strong influence on the internal microstructure of polymers and in a consequence on mechanical response of the material [2]. Doping of poly mers attracted the scientific and technological researchers , because of their wide applications. The dopants in polymer can change the molecular structure and hence the microstructure as well as the macroscopic properties of the polymer [3] . Po lyvinyl alcohol (PVA ), which is essentially made fro m polyvinyl acetate through hydrolysis, is easily degradable by bio logical organis ms and in water is a solubilized crystalline structure polymer [4] . PVA is formed by the polymerizat ion of vinyl acetate, which is then hydrolyzed into PVA. Fig. 1 shows the chemical structure of PVA. The excellent chemical resistance and physical p roperties of PVA resins have led to broad industrial use [5] . PVA is a low cost hydrophilic poly mer and therefore swells in the presence of water or bio logical flu ids to form hydrogels. This property is particularly useful because it can allow for the release of drugs incorporated into these hydrogels. Since PVA has a high selectivity of water to alcohols, it exhibits low methanol permeab ility and has been used in some alkaline fuel cell [6] [7] . PVA is an artificial polymer that has been used during the first half of the century worldwide. It has been applied in the industrial, co mmercial, med ical, and food sectors and has been used to produce many end products, such as lacquers, resins, surgical threads, and food packaging materials that are often in contact with food [8]
Chemical Structure of PVA The purpose of this research was to discloses the investigation of the effect of doping with different concentrations of CuCl on the physical p roperties of poly(vinyl alcohol) films, co mpare the physical properties of polyvinyl alcohol (PVA-Cu Cl) co mposite films before and after annealing and study thermal properties of (PVA/CuCl) composite films.
Materials and Method
PVA and Cu Cl were used in this paper. The weight percentages of copper chloride are (0, 1, 1.5 and 2) wt. %. The samp les were prepared using casting technique. Thickness ranged between (07-13) μm measured by digital micro meter. For pure PVA film is prepared by 1 g of PVA and deionized water, was added into the beaker the mixture was dissolved by heating at 90° C for 60 minutes and with continuous stirring for 1 hour. Also for p roducing the polymer co mposites films, Cu Cl with different weight percentage was then added to produce the composite films and the solution was maintained at (80-90)° C under continuous stirring for 1 hour, and prepared solutions placed in Petri dis h (5 cm d iameter) to prepare the films. All the films are annealed at temperature of (80°C) for (1h ) in air at mosphere using the electrical oven applied by Electrical laboratory furnace, LMH 07/ 12, S.N.: 1311360 LA C, Ltd. The optical absorption and transmission spectra of all films were recorded at room temperature before and after annealing, by UV-VIS 1800 double beam spectrophotometer provided by Sh imad zu, Japanese co mpany, in the wave length range fro m (190-1100)n m. The thermal properties of the samples wh ich is the thermal conductivity were recorded for (PVA/CuCl) films by using the conventional Lee's Disk method.
Result and Discussion Thermal properties of polymers
Thermal conductivity is defined as the property o f a material's ability to conduct heat as a result of temperature difference under steady state boundary condition. It appears primarily in Fourier's Law for heat conduction [9] .Thermal properties depends solely on the temperature gradient which much occur for heat to be transferred [10] .Thermal conductivity, referred to as a transport property, provides an indication of the rate at wh ich energy is transferred by the diffusion process. It depends on the physical structure of matter, ato mic and molecular, which is related to the state of the matter [11] . For the purpose of measuring thermal conductivity of PVA/Cu Cl co mposites, the conventional Lees disk method was used Thermal conductivity (k) may be defined as the transfer of heat fro m high temperature zone to low temperature zone. The law of heat transfer can be expressed as (1) Where q is the heat flux per unit area (W/m 2 ), k is the thermal conductivity (W/m. K) and is the temperature gradient across medium. Thermal conductivity (k) is an intrinsic property of a material which relates its ability to conducting heat. The heat transfers by conduction includes transfer of energy inside a material with no any motio n of the material as a who le. The used device is a modificat ion of the standard Lee's disk method, a d iagram of the device is shown in figure (1, 2) . This consists of three copper plates (A, B, C) and (6W) electrical plate heater of the same diameter as the copper plates. The samples is then sited between copper plates (A) and (B) and the heater is sandwiched between two plates (B) and (C). After tightening the clamp screw to hold all the disks together, the power to the heater is switched on. The whole ass embly is p laced in an enclosure to min imize the effect of draughts and fourth thermo meters are placed within the enclosure, fairly close to the device, to calculate the ambient temperature. At the start of each determination, the power fro m a stabilized (D C) supply is turned on full until the average temperature of the sample (i.e. the mean of the temperature of p lates (A) and (B) reached the desired value. The power is then adjusted to allow the temperature of the plates to stabilize.
In addition to the four temperature read ings, the current and voltage applied to the heater is monitored when the temperature of all parts of the device is stable. The heat (H) supplied by the electrical heater is given by:-
(2) Where V is the difference potential across the heater and I is the current wh ich flows through it. Let (e) joules of energy be emitted from exposed area of the surface calculated by using equation:-
A value of the thermal conductivity of the specimen (k) of th ickness (d) and radius (r) is calcu lated using equation: 
Optical properties of the Polymer:
The absorption spectra of (PVA and PVA/ CuCl) films as a function of wav elength before and after annealing as shown in figure 2 .This is caused by the added CuCl salt which contains electrons in its outer orbits which can absorb the electromagnetic energy of the incident light and then the electrons are excited to higher energy levels, thus part of the incident light is absorbed by the substance and does not penetrate through it. On the other hand, the pure polyvinyl alcohol films are h ighly transparent due to the lack of free electrons (i.e. electrons are bonded to atoms), and to break these bonds photons with sufficiently high energy are needed [12] . This behavior can be exp lained as follows: at high wavelength the incident photons don't have enough energy to interact with atoms, the photon will transmit. When the wavelength decreases, the interaction between incident photon and material will occur and then the absorbance will increase. The transmission spectrum for (PVA and PVA/Cu Cl) films before and after annealing as shown in fig (3) . The figure shows that the transmittance increases with the increase in wavelength for all the films. It is clear that the transmittance decreased after annealing for all the films and this result is in agreement with previous reports [13] [14] . 
Where A is the absorbance and t is the thickness (7-13) μm of the film. Figure 4 shows the absorption coefficient α for (PVA and PVA/Cu Cl) films as a function of the wavelength before and after annealing. One observes, through this figure, that in the shorter wavelength the absorption coeffic ient exhibit high values which means that there is a large probability of the electron transition [15] and then the absorption coefficient decreases with increase in wavelength for all the films. It is also found the absorption coefficient for (PVA/ CuCl) films is less than (10 4 cm -1 ), wh ich exp lains that the electron transition is indirect. Besides, it becomes clear that the absorption coefficient increases with the increase in weight percentage of the added copper chloride salt, and that the absorption coe fficient increase after annealing for all the films. However the increase of the absorption coefficient after annealing is due to its dependence on the absorbance, on the other hand, and the decrease in defects on to the other [16] . 
Where (B) is constant inversely proportional to amourphousity and (h ʋ) is the photon energy. Figure-5 shows the (αhv) 1/2 vs. hν of (PVA and PVA/Cu Cl) films (Tauc's Plots). For determining the energy gap (Eg) fo r allo wed indirect transition before and after annealing, p lotting a straight line which best fits the linear portion of the curve can lead to the calculat ion of the energy gap ( ) value which is the intercept of this straight line with the x-axis where the value (αhv) 1/2 = 0. The obtained values are shown in table (2) . It is observed that the absorption edge shifts to lower energy and the energy gap (Eg ) of (PVA and PVA/Cu Cl) films decreases after annealing for all th e films co mparing to that before annealing. The shift in the absorption edge with the heat treatment is explained by a change in the defect structure of solids. This states in the band structure is responsible for the low values of energy gap ( ) [17] , and also because the reduction of the band gap of these films after thermal treat ment and shifting the absorption properties of these organic molecules to lower energy often g ive rise to stability problems to oxidation [13] . 
Where R is the reflectance and k is the extinction coefficient. It is clear that the refractive index increased after annealing for all the films. Fro m the figure 7 its clear that the extinction coefficient increased after annealing for all the films. This is attributed to high absorption coefficient because the behavior of extinction coefficient is nearly similar to the corresponding absorption coefficient. Figures (8) and (9) show the change of the real and imaginary parts of d ielectric constant of (PVA and PVA/ CuCl) films as a function of the wavelength before and after annealing. The real ( ) and imaginary ( ) parts of dielectric constant can be expressed by the following equation [19] : (9) It can be seen that the real and imaginary parts of dielectric constant increased after annealing for all the films. This behavior is similar to (n) and (k) because ( ) depends on ( ) due to low value of ( ), while ( ) is dependent on (k) value which depends on the (α). The real and imaginary parts of d ielectric constant indicate the same pattern and the values of real part are higher than the values of imaginary part [13, 14] . 
Conclusion
In this work, the effect o f Cu Cl impurity and annealing on the optical and thermal properties of PVA films has been studied, using solution cast technique. The absorption coefficient, extinction coefficient, refractive index and real and imag inary parts of dielectric constants are increasing with increase CuCl concentration. The effect of annealing on the optical properties for (PVA/ Cu Cl) composite films with d ifferent concentrations (0, 1, 1.5 and 2) wt.% o f copper ch loride salt were compared and the result shows that the transmittance decreased after annealing for all the composite films. The energy gap ( ) of all the co mposite films decreased after annealing. The coefficient of thermal conductivity increase by increasing the concentration of the CuCl salt.
